Characteristics of electrically induced locomotion in rat in vitro brain stem-spinal cord preparation.
1. Electrical stimulation of two brain stem regions in the decerebrate neonatal rat brain--the mesencephalic locomotor region (MLR) and the medioventral medulla (MED)--were found to elicit rhythmic limb movements in the hind-limb-attached, in vitro, brain stem-spinal cord preparation. 2. Electromyographic (EMG) analysis revealed locomotion similar to that observed during stepping in the adult rat. The step-cycle frequency could be increased by application of higher-amplitude currents; but, unlike the adult, alternation could not be driven to a gallop. 3. Threshold currents for inducing locomotion were significantly lower for stimulation of the MED compared with the MLR. Brain stem transections carried out at midpontine levels demonstrated that the presence of the MLR was not required for the expression of MED-stimulation-induced effects. 4. Substitution of the standard artificial cerebrospinal fluid (aCSF) by magnesium-free aCSF did not affect interlimb relationships and resulted in a significant decrease of the threshold currents for inducing locomotion. 5. Fixation of the limbs during electrical stimulation of brain stem sites altered the amplitude and duration of the EMG patterns, but the basic rhythm and timing of each muscle contraction during the step cycle was not affected. 6. These studies suggest that, although peripheral afferent modulation is evident in the neonatal locomotor control system, descending projections from brain stem-locomotor regions appear capable of modulating the activity of spinal pattern generators as early as the day of birth. However, there may be ceiling to the maximal frequency of stepping possible at this early age, perhaps suggesting a later-developing mechanism for galloping.